Abstract. The clinical problems, treatment and results are discussed in 23 cases of atlanto-axial dislocation.
cord affection were less. The other three groups were classical flexion injuries with forces acting from above and behind, forwards and downwards. No case of extension injury has been recorded in our series. Where there was a congenital absence of odontoid or weakness of ligaments, the force required to produce the dislocation was much less than where odontoid was fractured. These occurred mainly in children. The following case histories illustrate these points. boy with history of a fall from 3 ft, 2-3 years earlier and progressive weakness in last 4 months. Examination showed spasticity, motor weakness and exaggerated jerk. Radio grams showed dislocation of atlas with fracture of odontoid and moderate mobility.
Case 3. A 22-year-old man who complained of pain and stiffness in his neck for 4 months following a fall from a swing but no neurological deficit.
Case 4: Dislocation of atlas with odontoid intact. An II-year-old boy was brought to the hospital as a complete tetraplegic (C5 level) from a fall from first floor of his building� Complete C.N.S. recovery occurred under traction.
Case 5: Dislocation of atlas associated with congenital absence of odontoid. A lo-year-old boy came because of increasing weakness over 3 years from repeated minor trauma to the back of his head-school mates hitting him from behind. His muscle power was grade 3 with spasticity and exaggerated jerks.
Infective Group
These cases are usually of tuberculous aetiology in our country though pyo genic infection of the retropharyngeal lymploid tissues can also occur; they may present in three ways as shown in Table III . Three case histories are presented in brief:
Case 6: A 32-year-old woman had pain in the back of her neck and stiffness from 7 months and acute retropharyngeal abscess formation for the final week, which required trans pharyngeal drainage. Case 8: A young child with a destructive lesion of CI-2 and a retropharyngeal abscess.
Rheumatoid Spine -Ankylosing Spondylitis
Subluxation of the atlanto-axial joint in patients with long-standing flexion deformities have been described. Conlon et al. (1966) stated that 25 per cent of their 337 cases of rheumatoid arthritis showed some evidence of subluxation while Crellin et al. (1970) treated 13 cases of affection at CI-2 level, nine of whom had neurological involvement. Our one case had no neurological deficit when first seen; patient has been lost to follow-up.
Neurolo g ical Aspects
The pattern of neurological involvement varies greatly (Table IV) . It is essential to stress that along with motor signs many cases show a bizarre picture of sensory involvement unrelated to any root or segmental values. This is specially true of cases with spasticity and weakness rather than total tetraplegia. This bizarre picture of motor and sensory affection may lead an unwary clinician to a diagnosis of disseminated sclerosis, amyotrophic lateral sclerosis, etc. The vague ness of the injury or infection and a long time interval varying from immediate to IS years in our series makes the diagnosis more difficult. Our general approach for these cases is to carry out a posterior occipeto cervical fusion with special exceptions. Where the first set of radiograms show the forward slip to be correctable on extension, an early fusion is done. Otherwise skull calipers are fixed and traction applied with gradual extension of the neck until correction is obtained in about 3 weeks. Fusion is then undertaken. Decom pression of the cord is reserved now only for cases with persistent deficit associated with uncorrectable subluxation. The danger of decompression has been realised after three deaths from respiratory failure which occurred on the operating table just as the posterior arch of the atlas was being nibbled off; no recovery occurred in spite of the patient being on a respirator for several weeks.
For cases with infective lesions in the acute phase, the treatment is initially conservative, except where a large retropharyngeal abscess required drainage by the transpharyngeal route; after the acute phase was over, or if the patient has come late, fusion is the method of choice.
Conservative treatment with collars is reserved for children under 8 years of age or where the degree of forward slip is less than 3 mm in full flexion and there is no neurological involvement. It must be remembered that wearing the collar for months, or years, in a hot tropical climate is a near impossibility for a labourer or a farmer. Most discard them in a few weeks. Even in Blockley and Purser's (1956) series of 51 cases, ten showed late neurological involvement in spite of wearing collars.
Mortality
The causes of death are shown in Table VI ; the cases of acute respiratory failure have been already referred to. Post-mortem examination showed evidence of recent as well as old haemorrhages in the medulla and upper cervical cord along with degenerative changes. Similar experiences have been described by Dastur et al. (1965) .
Results
These are shown in Tables VII and VIII and are related to the duration of affection in regard to their neurological recovery. The long-standing cases often showed a residual deficit. Total 39
After about 3 weeks we like to do a fusion alone. In those cases where the dislocation cannot be reduced, in order to decompress the cord we like to remove the posterior arch of the atlas and half-an-inch of the foramen magnum and then fuse them. We feel that in our patients, especially those who come from the poorer classes of our country, it is not possible for them to wear collars nor is it possible for them to remain under continuous medical observation, and something which can give a permanent cure, or as near permanent as human resources can give, it is better rather than to go on with a long drawn out treatment. Hence we try to do fusion in all these cases. I fully agree that we can do a fusion in children, what I really meant was that if the child's dislocation was not very much we might try to treat them conservatively. Children will wear collars perhaps because they need not be out in the heat so much as a working man, but I have shown a small boy who had a marked immobility of the atlas on the axis and we did fuse success fully. As far as seeing cases which come in dead, they probably go straight to the post mortem room and I'm afraid I've no answer to that. Anterior fusion is being done in our hospital by our neurosurgical colleagues, but personally I feel that it is a more difficult operation and one where you are working at a great depth. Unless you have got very good lighted retractors etc. it is not as easy as one would like to imagine and I found the pos terior fusion perfectly satisfactory. Therefore I would not ban it, but I do know that Andre and MacNab described it long back, it has been described in cases where a posterior sort of laminectomy or removal of the posterior arches has been done to further stabilise the upper end of the cervical spine. I have fused C2 to C4 by the anterior root but I have not done occipital cervical anterior fusion.
